ROS and protein oxidation in early stages of cytotoxic drug induced apoptosis.
Cytotoxic drugs induce cell death through induction of apoptosis. This can be due to activation of a number of cell death pathways. While the downstream events in drug induced cell death are well understood, the early events are less clear. We therefore used a proteomic approach to investigate the early events in apoptosis induced by a variety of drugs in HL60 cells. Using 2D-gel electrophoresis, we were able to identify a number of protein changes that were conserved between different drug treatments. Identification of post-translational modifications (PTM) responsible for these proteome changes revealed an increase in protein oxidation in drug treated cells, as well as changes in protein phosphorylation. We demonstrate an accumulation of oxidised proteins within the ER, which lead to ER stress and calcium release and may result in the induction of apoptosis. This study demonstrates the importance of ROS mediated protein modifications in the induction of the early stages of apoptosis in response to chemotherapeutic drug treatment.